Key indicators: single-crystal X-ray study; T = 296 K; mean (P-O) = 0.001 Å; R factor = 0.020; wR factor = 0.050; data-to-parameter ratio = 21.6. [001]. Adjacent chains are connected through edges and apices to PO 4 and P 2 O 7 groups in such a way as to build a three-dimensional host lattice. The resulting framework presents intersecting tunnels running along [010] and [101] in which the 11-coordinated potassium cation is located. The crystal structure of this new phosphate probably represents a new structural type. (1996, 1999, 2001).
The structure of the title compound is characterized by the presence of two different anions, (PO 4 ) 3À and (P 2 O 7 ) 4À with an eclipsed conformation. The crystal structure consists of edge-sharing [NiO 6 ] octahedra forming an [Ni 3 O 14 ] chain running parallel to [001] . Adjacent chains are connected through edges and apices to PO 4 and P 2 O 7 groups in such a way as to build a three-dimensional host lattice. The resulting framework presents intersecting tunnels running along [010] and [101] in which the 11-coordinated potassium cation is located. The crystal structure of this new phosphate probably represents a new structural type.
Related literature
For example of crystal structures with mixed phosphate anions, see: Ayed (2012); Palkina & Maksimova (1980) ; Nagornyi et al. (1996) ; Sanz et al. (1996 Sanz et al. ( , 1999 Sanz et al. ( , 2001 ).
Experimental
Crystal data 
Comment
Despite the large number of new structures of transition metal phosphates determined in recent years, only a limited number of phosphates show the existence of P 2 O 7 diphosphate and PO 4 monophosphate groups in their structures. Of these compounds, we report AgCr 2 (PO 4 )(P 2 O 7 ) discovered by Ayed (2012 et al. (1996) and Sanz et al. (1996 Sanz et al. ( , 1999 Sanz et al. ( and 2001 . In the present work, we report the synthesis and structural determination of the new mixed anion phosphate, KNi 3 (PO 4 )(P 2 O 7 ), from single-crystal X-ray diffraction data.
The partial three-dimensional plot in Fig.1 shows the connection ion-oxygen polyhedra in the crystal structure of the title compound. In the PO 4 tetrahedron, the P-O distances and O-P-O angles respectively between 1.5170-1.5916 (9) Å and 104.70-114.66 (5) Å are consistent with values found in the literature. In the P 2 O 7 group, the values of the P-O distances are in the range of 1.4924-1.5659 (9) Å while the shared oxygen is at P2-O8-P3 between 1.5971-1.6408 (9) Å and the angle P2-O8-P3 = 125.38 (6)°. P 2 O 7 adopts an eclipsed conformation as indicated by the dihedral angle of 7.42°, between the two plans through O5P2O8 and O8P3O9.
In this structure the three independent nickel atoms occupy regular octahedra with Ni-O distances between 2.0027 (9) Å and 2.2284 (9) Å. The [Ni1O 6 ], [Ni2O 6 ] and [Ni3O 6 ] octahedra share edges and form a chain directed along the c axis.
The chains are linked together by PO 4 and P 2 O 7 tetrahedra and by sharing two edges of two octahedra in the way to form a layer perpendicular to the b axis. The potassium atom K1, is coordinated to eleven oxygen atoms building a very distorted polyhedron.
The resulting 3-D framework presents intersecting tunnels running along the [010] and [001] directions, where the potassium cation is located (Fig.2) . Probably, the structure of this phosphate represents a new structural type.
Experimental
KNi 3 (PO 4 )P 2 O 7 is obtained during the preparation of NaK 5 Ni 4 Co(P 2 O 7 ) 4 diphosphate. The prepared powder by the solid route is gradually increased to a temperature above its melting point (1273 K) for 2 h, followed by slow cooling to about 5 K per hour to 673 K. Then, the power supply of the furnace is cut, and cooling is continued to room temperature. Single crystals of brown colour are obtained.
Refinement
The highest peak and the deepest hole in the final Fourier map are at 0.70 Å and 0.84 Å, respectively, from O3 and Ni2.
The not significant bonds and angles were removed from the CIF file. (Farrugia, 2012) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010).
Figure 1
Plot of KNi 3 (PO 4 )P 2 O 7 crystal structure showing polyhedra linkage. Displacement ellipsoids are drawn at the 70% probability level. Symmetry codes:
Figure 2 Projection views of the KNi 3 (PO 4 )P 2 O 7 framework structure showing tunnels running along b directions where the potassium atoms are located.
Potassium trinickel(II) orthophosphate diphosphate

Crystal data
KNi 3 (PO 4 )P 2 O 7 M r = 484.14 Monoclinic, P2 1 /n Hall symbol: -P 2yn a = 9.8591 ( 
